Inactivation of phenobarbital-inducible rabbit-liver microsomal cytochrome P-450 by allylisopropylacetamide: impact on electron transfer.
Application of a single dose of allylisopropylacetamide (AIA) to phenobarbital-pretreated rabbits resulted in partial destruction of the heme moiety of liver microsomal cytochrome P-450. A minor fraction of chromophore loss was accounted for by heme-derived product(s) covalently attached to microsomal proteins. Interestingly, cytochrome P-450 appeared to have undergone significant drug-mediated alkylation of the apohemoprotein. The modified species was purified to apparent homogeneity and shown to arise from AIA-induced blockage of about 2 histidines in the cytochrome P-450LM2 molecule located close to the heme edge. AIA administration to the animals caused inhibition of hexobarbital-promoted electron flow from NADPH-cytochrome P-450 reductase to phenobarbital-inducible ferricytochrome P-450 both in microsomal particles and reconstituted systems. The impaired interaction between the proteins was shown not to originate from decreased capacity to bind each other but more likely to be due to some defect in a step subsequent to complex formation. In contrast, treatment with the porphyrogenic agent did not affect microsomal electron transmission from cytochrome b5 to the ferric monooxygenase. However, when the intermediate carrier was to donate reducing equivalents to the ferrous oxycytochrome in the presence of benzphetamine, there was a pronounced deceleration of the electron flux observable. These findings were interpreted to mean that there exist multiple reductase- and cytochrome-b5-binding domains in phenobarbital-inducible cytochrome P-450, some of which seem to be common to the two redox proteins. This sheds interesting light on the molecular organization of the catalytic electron transfer complexes.